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Design of Large Cylindrical Screens for 
the USBR Lower Yellowstone Project 
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Darryl Hayes, P.E. 
Outline 
 History and Project Purpose 
 Site Conditions and Considerations 
 Alternatives 
 USBR Modeling 
 Screen/Facility Features 
 Fabrication/Construction 
 Initial Operations 
Experiences 
Project Location 
Northeastern Montana, Lower Yellowstone River 
Existing Headworks Facility 
 USBR designed canal intake for irrigation 
 Up to 1400 cfs Capacity 
 Unscreened gravity intake structure - 45 feet high with 11, 5-ft 
diameter manually operated gated intakes 
 71 miles of main canal 
 Canal Operational in 1909 
 
Existing Intake Dam 
 Timber and Rock Crib Dam 
 Creates head for intake structure 
 Maintained annually by adding rock to dam 
 Fish Passage Barrier 
Site Conditions and Considerations 
 Seasonal Diversion - April to September 
 Heavy Ice Flows / River Scour 
 Heavy Debris 
 Fluctuating Water Surface and Flows 
 Remote Location with Limited Power 
Project Purpose 
 To correct unsatisfactory passage and 
entrainment conditions for the endangered 
pallid sturgeon and other native fish 
 Minimize fish entrainment (incidental entrapment) 
into the irrigation canal (i.e Construct Fish Screen) 
 Improve fish passage at Intake Dam  
(i.e Construct River Gradient  Facility) 
 Continue operations of the Lower Yellowstone 
Project in compliance with the ESA 
Alternatives Considered in EIR 
 Off-Channel V-screen with fish bypass 
 Complicated Fish Bypass 
 Multiple Facilities and Highest Cost 
 On-River Flat Plate Screen 
 Not enough available space between railroad tracks and intake 
 On-River Cylindrical Screens 
 No Bypass required 
 Single Facility 
 Retrievable Design 
 Preferred Alternative 
USBR Modeling of Preferred Intake 
and Passage Facility Options 
Intake Screen Facility Features 
 12, 6.5 foot diameter x 24 feet long screen units 
 340 sq. feet of wedgewire with 1.75 mm slots per unit 
 135 cfs capacity at Va = 0.4 fps per unit 
 4’ x 6’ intake slide gate per screen bay 
 Brush cleaning system (external and Internal) 
 Cleaning based on timer or differential 
 Designed for retrieval on flush-mounted track 
 No trashrack or debris boom 
ISI Worked with 
USBR and COE 
Throughout  Final 
Design Process 
Once Selected 
 

 
 Wedgewire: #69V wire with 1.75mm slot openings (50% Open Area) 
 Screen approach velocity:  0.4 fps 
Back 
Side 
Internal Stiffener 
ISI External/Internal Brush 
System on Cylinder Screen 
Full Scale Testing at ISI Prior to 
Transport 

 
Site Construction Began in Late 2010 
 



Tracks and 
Slide Gate 
Thimbles were 
Embedded into 
Concrete Walls 



Year Round Construction 
Cold Days….Warm Days 
Slide Gates 
Installed 
Behind Tracks 
and 
Screen Seal 
Area 
Gate Stem and 
Track Plates 
Installed 
Hydraulic Hose Carriers, 
Winches, and Controls Installed 
10,000 Pound Screens Installed 
Final Testing in Early 2011 prior 
to Full Operations 
Cofferdam Removal 
Old Intake Section Filled In 

Operational in April 
2011 
Rock Trolley to Remain until 
River Gradient is Constructed 
Screens Raised for Inspection, 
Maintenance, or… 
Season 
Debris and Flows Have Been 
Significant Since Operational but 
the Facility is Delivering Water… 
and Keeping Fish OUT… 
Questions? 
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